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Question 1 [18] 
1.1 Solve the following DE 

	!"
!#
	− $

#
𝑦 = 	−	"

!

#!
                                                                                              (6) 

 
1.2 Show that the solution to the DE 
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'#"
	  is 𝑥𝐶	 = 	𝑦! 	+ 	𝑥! ,                                                                      (6) 

where C is an arbitrary constant. 
 

1.3 Test the following DE for exactness and then solve.                                           (6) 
(𝑦 sin 𝑥	 + 	𝑥𝑦 cos 𝑥	 + 	2𝑥𝑦!)𝑑𝑥 +	(𝑥 sin 𝑥	 + 	2𝑥!𝑦)𝑑𝑦	 = 	0 .                             
 

Question 2 [3] 
A certain virus is spreading through a city at a rate of  

!(
!)
	= 	3(𝑡	 + 	1)     

where 𝐼 is the number of infected people and 𝑡 is measured in days. If the initial number 
of infected people is 10,	find the general solution for  the number of infected people.   (3) 

                         

Question 3 [6] 
Evaluate the following Laplace transforms: 

 
     3.1    𝐿{𝑠𝑖𝑛'3𝑡}                                                                                                        (3) 

       3.2     𝐿 1∫ 𝑡 cosh 𝑡)
* 7                                                                                                                        (3) 

 

Question 4 [7] 
Calculate the following inverse Laplace transforms: 

4.1      𝐿&$ 1 +
+!	,	-+	,	.

7                                                                                                                     (3) 
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Question 5 [10] 

Let 𝑓(𝑡) 	= 	 6
𝑡 0	 ≤ 	𝑡	 < 	2

𝑡	 − 	2 2	 ≤ 	𝑡 < 	3
0 𝑡	 ≥ 	3

 

    5.1   Sketch 𝑓(𝑡).                                                                                                        (3) 

    5.2   Write  𝑓(𝑡) in Heaviside form.                                                                             (3) 

    5.3  Find the Laplace transforms of 𝑓(𝑡)                                                                    (4)    

 

 Question 6 [8]  
 

Solve the following IVP using D-operator methods.                                                       (8) 

𝑦′′	 + 	2𝑦′	 = 	1	 − 	3𝑥 

 

Question 7 [7] 
Solve for 𝑥 only in the following system using D-operators.                                           (7) 

                                            (𝐷	 + 	1)𝑥	 +	(𝐷	 + 	1)𝑦		 − 	4𝑒"# = 0  

3𝑥	 +	𝐷!𝑦		 = 𝑒!# 	− 	2𝑥 

 

Question 8 [10] 

 
8.1  Estimate the root of 𝑓(𝑥) 	= 	 𝑒$% 	− log 𝑥  with three-decimal convergence  

           given 𝑥	 = 	1.6  as the initial guess.                                                                     (5) 

 

8.2  If  !"
!#
	= 	 𝑒# 	+ 	"

#
	,			𝑦(1) 	= 	1,  find the RK-4 approximation over the interval  

1	 ≤ 𝑥 ≤ 1.2 with step size ℎ = 	0.2.                                                                     (5)   

  

 

 



Question 9 [8] 

 
9.1  Solve the following system using the Gaussian  elimination method.                (5) 

 
𝑥& 	− 	𝑥! 	+ 	2𝑥" 	= 	1 
𝑥& 	+ 	𝑥! 	+ 	𝑥" 	= 	3 
2𝑥& 		− 	𝑥" 	= 	2 

 
9.2  Find the directional derivative of 𝑓(𝑥, 𝑦) 	= 	 𝑥! 	+ 	2𝑥𝑦	 + 	2𝑦! at 𝑃(1,3) in the 

direction of 𝑣	 = 		𝐢	 + 	𝟒𝐣.                                                                                      (3)                                  
 
 
 
 

********  END OF EXAM ****** 
 

 

                


